Bombesin stimulates prolactin and growth hormone release by pituitary cells in culture.
Bombesin (BBS) has been previously shown to stimulate the secretion of PRL and GH in steroid-primed rats. To determine whether these effects were mediated by the central nervous system or were due to direct action on the pituitary gland, we studied the interaction of BBS with GH4C1 cells, a clonal strain of rat pituitary cells which synthesizes and secretes PRL and GH. The addition of 100 nM BBS to GH4C1 cells for 60 min increased PRL release to 140 +/- 3% of the control value (mean +/- SE) and GH release to 133 +/- 5% of the control value. Stimulation of hormone secretion was observed within 15 min of treatment with 100 nM BBS and continued for at least 2 h. Half-maximal stimulation of PRL release occurred with 0.5 nM BBS, and a maximal effect was observed with 10 nM peptide. The BBS analogs ranatensin, litorin, and [Tyr4]BBS, each at a concentration of 100 nM, caused the same stimulation of PRL release as maximal concentrations of BBS itself. BBS stimulated hormone release selectively in two of five different clonal pituitary cell strains examined. Pretreatment of GH4C1 cells with 1 nM estradiol and/or 100 nM insulin resulted in more powerful stimulation of PRL release by both TRH and BBS. When epidermal growth factor and vasoactive intestinal peptide were added simultaneously with BBS, PRL release was greater than in the presence of either peptide alone. In contrast, the stimulatory effects of TRH and BBS were not additive. Somatostatin inhibited both basal and stimulated PRL release. Thus, low concentrations of BBS can directly stimulate PRL and GH release by a clonal pituitary cell strain in culture. These results suggest that BBS may stimulate PRL and GH secretion in vivo by direct action on the pituitary gland.